INTRODUCTION
The Red River of the North is a complex river system in the north-central plains of the United States. The river continues to impact the people and property within its basin. During the spring of 2001, major flooding occurred for the second time in four years on the Red River of the North and its many tributaries in eastern North Dakota and western Minnesota. Unlike the 1997 floods, which were the result of recordhigh snowpacks region-wide and a late spring blizzard, the 2001 floods were the result of above-average soil moistures in some areas of the basin, rapid melting of above-average snowpacks in the upper basin, and heavy rainfall that swept across the region on April 7, 2001.
The U.S. Geological Survey (USGS), one of the principal Federal agencies responsible for the collection and interpretation of waterresources data, works with other Federal, State, and local agencies to ensure that accurate and timely data are available for making decisions regarding the public's welfare (a listing of cooperators in the Red River Basin is given on page 8). This report presents preliminary waterresources 2001 flood data that were obtained from selected streamflow-gaging stations located in the Red River of the North Basin ( fig. 1 ).
Flooding in eastern North Dakota and western Minnesota usually is caused by spring snowmelt. and the severity of the flooding is affected by (1) substantial precipitation in the fall that produces high levels of soil moisture, (2) above-normal snowfall in the winter, (3) moist, frozen ground that prohibits infiltration of moisture. (4) a late spring thaw, (5) above-normal precipitation during spring thaw, and (6) ice jams (temporary dams of ice) on rivers and streams.
Stream stages (height of water in a stream above an arbitrarily established datum) and discharges measured by USGS personnel at streamflow-gaging stations are used to define a unique relation between stage and discharge. This relation, commonly called a rating curve, may not be well defined at extreme high discharges because these discharges are rare events of short duration and have unstable conditions that often make measurement HEADWATERS OF THE RED RIVER OF-THE NORTH extremely difficult. Therefore, estimates for some peak discharges need to be extrapolated from rating curves extended to known peak stages. The peak discharges are used to determine the probability, often expressed in recurrence intervals, that a given discharge will be exceeded in the future. For example, a flood that has a 1 -percent chance of exceedance in any given year would, on the long-term average, be expected to occur only about once a century; therefore, the flood would be termed a "100-year flood." However, the chance of such a flood occurring in any given year is 1 percent. Thus, a 100-year flood can occur in successive years at the same location. In some instances,
/-j t*^l" '"T" recurrence interval estimates can be based on periods of regulated flow or made with historic adjustments when historic data are available.
Historical peak stages and peak discharges and the 2001 peak stages, peak discharges, and recurrence intervals are shown in table 1. The streamflow-gaging stations are listed in downstream order by station number, and station locations are shown in figure 1. Revisions to the 2001 peak stages and peak discharges given in this preliminary report may occur as site surveys are completed and additional field data are reviewed in the upcoming months.
RED RIVER OF THE NORTH BASIN
The Red River of the North (Red River) begins where the Bois de Sioux River meets the Ottertail River at Wahpeton, N. Dak., and Breckenridge, Minn. The river flows north through North Dakota and Minnesota and into Lake Winnipeg, Manitoba, Canada The Red River is one of the few rivers in the United States to flow directly north. At Emerson, Manitoba, near the Canada-United States border, the drainage area for the Red River Basin in the United States is about 40,200 square miles. The basin is relatively flat and has a shallow river channel. The flat portions of the basin were caused by deposition from an ancient glacial lake (Lake Agassiz). Because of the northerly flow, the flatness of the basin, and the shallow river channel, the timing of spring thaw and snowmelt can greatly aggravate flooding. Snow in the headwaters of the Red River Basin begins to melt first, when areas downstream remain largely frozen. This melt pattern can cause ice jams to form, and subsequent backwater (water that is retarded, backed up, or turned back in its course because of an obstruction or an opposing current) can occur as flow moves north toward the ice jams and frozen river-channel ice. 
Red River of the North
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On April 14, 2001, the peak stage of the Red River at Fargo, N. Dak. (site 7, fig. 1 ; table 1), was 36.63 feet, which is 3.09 feet less than the record set in 1997, and the peak discharge was 20,300 cubic feet per second. The recurrence interval for this peak discharge was between 25 and 50 years. In early April, the COE built five earthen levees adjacent to the Red River to protect the city of Fargo from the rising water. fig. 1 ; table 1), was 44.87 feet, which is 9.48 feet less than the record set in 1997. The peak discharge was 55,800 cubic feet per second, which occurred on April 11, 2001. The recurrence interval for this peak discharge was between 10 and 25 years. Because of high discharges upstream and heavy rainfall during the first week of April, Grand Forks city officials asked the COE to help raise the city dikes to 52 feet.
On April 20, 2001, the peak stage of the Red River at Drayton, N. Dak. (site 39. fig. 1 ; table 1), was 41.38 feet, which is 4.17 feet less than the record set in 1997. The peak discharge was 56,400 cubic feet per second, which occurred on April 18, 2001. The recurrence interval for this peak discharge was between 10 and 25 years. On April 24,2001. the peak stage of the Red River at Emerson, Manitoba (site 42, fig. 1 ; table 1), just north of the international boundary between the United States and Canada, was 788.79 feet, which is 3.62 feet less than the record set in 1997, and the peak discharge was 55,600 cubic feet per second. The recurrence interval for this peak discharge was between 10 and 25 years.
Tributaries to the Red River of the North
Streamflow-gaging stations recorded peak stages and peak discharges on many tributaries to the Red River during the 2001 spring floods. The recurrence intervals for these peak discharges ranged from less than 1 year to 50 years.
On April 13, 2001 the peak stage of the Bois de Sioux River near White Rock, S. Dak. (site 2, fig. 1 ; table 1), was 15.29 feet, which is 1.61 feet less than the record set in 1997, and the peak discharge was 3,990 cubic feet per second. The recurrence interval for this peak discharge was between 25 and 50 years. On April 9, 2001, the peak stage of the Wild Rice River at Abercrombie, N. Dak. (site 6, fig. 1 ; table 1), was 25.20 feet, which is 1.39 feet less than the record set in 1997, and the peak discharge was 9,320 cubic feet per second. The recurrence interval for this peak discharge was between 10 and 25 years. There are two Wild Rice Rivers that flow into the Red River; one is located in North Dakota and the other is located in Minnesota. On April 7, 2001. the peak stage of the Wild Rice River at Twin Valley, Minn. (site 25, fig. 1 ; table 1), was 12.60 feet, which is 7 40 feet less than the record set in 1909. The peak discharge was 5,370 cubic feet per second, which occurred on April 8, 2001. The recurrence interval for this peak discharge was between 10 and 25 years. On April 9, 2001, the peak stage of the Red Lake River at Crookston, Minn. (site 34, fig. 1 ; table 1), was 26.51 feet, which is 1.89 feet less than the record set in 1997. The peak discharge was about 18,000 cubic feet per second, which occurred on April 10, 2001. The recurrence interval for this peak discharge was between 10 and 25 years. The Red Lake River generally accounts for about 35 percent of the Red River discharge at Grand Forks, N. Dak.
Devils Lake
Devils Lake is a 3,810-square-mile closed subbasin within the Red River Basin in North Dakota. At an elevation of about 1,446 5 feet above sea level (asl), Devils Lake begins to spill into nearby Stump Lake ( fig. 1) . The combined lakes discharge no water until the lake level reaches about 1,459 feet asl, the lowest natural outlet elevation. When water reaches this level, it spills into the Sheyenne River through Tolna Coulee. Within the past 10,000 years, Devils Lake has fluctuated from being dry to spilling over its natural outlet. Between 1867 and 2001, the lake level has fluctuated from a minimum of 1,400.9 feet asl in 1940 to a maximum of 1,447.74 feet asl in May 2001. Since 1993, the lake has risen about 25 feet in response to above-normal precipitation in the basin and below-normal evaporation from the lake surface. The rising water has inundated homes, businesses, and agricultural lands and has caused roads to be closed. Some small towns have been abandoned because of flooding. The rising water has caused damages exceeding $300 million and sparked controversy on mitigating the rising water.
